Introduction {#section1-2324709619844289}
============

Shoulder dislocation accounts for 50% of all dislocated joints, while anterior dislocation in 95% of cases require reduction by emergency physicians. The frequency of brachial plexus injury associated with acute anterior shoulder dislocation is very common (18% to 86% of patients in different studies having brachial plexus injury after shoulder dislocation with a simple fall), with an incidence based on clinical diagnosis from 3% to 21%, while using electromyography (EMG) the incidence arises to 9% to 65%.^[@bibr1-2324709619844289][@bibr2-2324709619844289]-[@bibr3-2324709619844289]^

Isolated axillary nerve is most frequently involved because of its close association with the glenohumeral joint,^[@bibr3-2324709619844289]^ but isolated radial palsy after low-energy shoulder dislocation is not clearly defined. Visser et al^[@bibr3-2324709619844289]^ determined the incidence in 7%, while Deldet et al^[@bibr4-2324709619844289]^ determined the incidence in 18%. In this article, we describe the case of a 56-year-old man who had a fall on an outstretched hand from his standing height and appeared to have a terrible triad of symptoms, an anterior shoulder dislocation, a peripheral nerve injury, and a rotator cuff tear.

The main aim of this study is to increase the index of clinical suspicion for emergency physicians, of the presence of an isolated radial nerve palsy after anterior dislocation of the shoulder, because delay in recognition and following treatment can have long-term impact on patients' functional outcome.^[@bibr5-2324709619844289],[@bibr6-2324709619844289]^

Case Report {#section2-2324709619844289}
===========

A 56-year-old man was presented to the emergency department 8 hours after a fall from his own height with pain, bruising, and inability to move his arm. On clinical examination he had loss of the normal contour of the deltoid and the acromion was prominent posteriorly and laterally. Ηe was holding his injured arm but he could not extend the elbow, the wrist (wrist drop) actively, and fingers from neutral position. The neurological examination that followed revealed numbness along the radial border of the forearm in the distribution of the radial sensory nerve. Median and ulnar nerve were intact and peripheral pulses were present. A plain AP X-ray and axillary view confirmed the diagnosis of anterior shoulder dislocation ([Figure 1](#fig1-2324709619844289){ref-type="fig"}). The dislocation was reducted under sedation using Kocher technique and post-reduction radiographs affirmed the right position of the humeral head in the glenoid, but sensory paresthesia and drop hand remained ([Figures 2](#fig2-2324709619844289){ref-type="fig"} and [3](#fig3-2324709619844289){ref-type="fig"}). The shoulder was immobilized in an arm sling, a wrist splint was applied, and the patient was discharged taking instructions. In the follow-up, a few days later a shoulder magnetic resonance imaging (MRI) revealed a rotator cuff tear ([Figure 4](#fig4-2324709619844289){ref-type="fig"}), and 3 weeks after the injury, EMG and nerve conduction studies showed no response in latency and conduction velocities (1.6 ms, 4.7 mV) in the radial motor nerve distribution, which indicated a complete radial nerve palsy. The patient started physiotherapy for the wrist and the fingers with the goal to maintain a full passive range of motion in all joints. Patient performed passive, assistive, and self-assistive movements and stretches to wrist maintaining the ROM (range of motion). Passive movements using continuous passive motion equipment were used to reduce stiffness and pain due to edema and inability to straighten the fingers. To regain muscle strength the patient was encouraged to do hand and finger exercises using physiotherapy tools such as silicone relief pressure hand grip and gripper resistance bands. A shoulder rehabilitation program started 6 weeks after his fall with passive, assistive movements to increase ROM and to reduce stiffness and pain in the joint. An exercise regime was given to regain gradually the strength and the neuromuscular control of the shoulder while education of proprioception was critical in returning safely to functional activities. The importance of early intervention following early diagnosis is to prevent muscle atrophy, the development of secondary deformities, and to maintain adequate muscle trophism during re-innervation.

![AP X-ray of the shoulder illustrating anterior shoulder dislocation.](10.1177_2324709619844289-fig1){#fig1-2324709619844289}

![Post-reduction X-ray with restoration of the normal position of the humeral head in the glenoid.](10.1177_2324709619844289-fig2){#fig2-2324709619844289}

![Photo illustrating drop hand of the patient when arrived in the emergency department.](10.1177_2324709619844289-fig3){#fig3-2324709619844289}

![Magnetic resonance image of the shoulder demonstrates a rupture of the rotator cuff.](10.1177_2324709619844289-fig4){#fig4-2324709619844289}

Discussion {#section3-2324709619844289}
==========

Glenohumeral joint has the greatest range of motion of any other joint in the body. Due to the uniqueness of the joint's design, shoulder is the most frequently dislocated major joint accounting to up to 45% of dislocations.^[@bibr7-2324709619844289]^

Over 95% of these dislocations are anterior, while posterior and luxatio erecta (inferior shoulder dislocation) occur rarely. High-energy injuries are the cause in the young males, although in older patients it is more frequent in women after low-energy injuries.^[@bibr8-2324709619844289]^ Various spectrums of complications are associated with these injuries that increase the rate of recurrence, particularly to patients younger than 20 years, whereas the incidence can be high as 80% to 92%.^[@bibr9-2324709619844289],[@bibr10-2324709619844289]^ Bankart (an injury of the anterior-inferior glenoid labrum of the shoulder) and Hill Sachs (a cortical depression in the posterolateral head of the humerus) lesions are essential for the future risk of recurrent dislocation. Greater tuberosity fractures can also coexist but are common in the older patients, while rotator cuff can be present in 14% to 43% of the cases.^[@bibr8-2324709619844289]^

Vascular injuries are not so common after dislocations, but axillary artery rupture has been reported in the literature because of the inelasticity of these vessels in older patients and might be accompanied with brachial plexus injury with an incidence rate of 27% to 44%,^[@bibr11-2324709619844289]^ as a cause of the compression of the hematoma formed. Axillary arterial thromboses have been also reported.^[@bibr12-2324709619844289]^ Also reported is a case of an axillary pseudoaneurysm with a delayed neurovascular insult, compressing the brachial plexus, complicating a primary anterior shoulder dislocation.^[@bibr13-2324709619844289]^

Nerves are vulnerable to injury from traction because the distance between the anchorage points of nerves in the upper limb is short especially for radial and musculocutaneous nerve. Axillary nerve is most frequently involved because it is relatively fixed as it travels through the quadrangular space and its course around the surgical neck of humerus. Neurologic examination is essential before and after reduction, and according to a study nearly 10% of the patients did not have a neurological examination performed in the emergency department.^[@bibr14-2324709619844289]^ When injuries are not neurologically assessed, before physician's manipulations, any nerve deficits could be easily attributed to iatrogenic injury.^[@bibr15-2324709619844289]^ Visser et al^[@bibr3-2324709619844289]^ found that 42% of their 77 patients had axillary nerve injury after low-energy shoulder dislocation.

These injuries are more common based on EMG studies.^[@bibr3-2324709619844289]^ Axillary nerve injury is about 42%, following by suprascapular 14%, musculocutaneous 12%, ulnar 8%, radial 7%, and median nerve 4%. Hems et al^[@bibr16-2324709619844289]^ reviewed 55 patients with anterior dislocation with lesions of the terminal branches of the infraclavicular brachial plexus and found that axillary and ulnar nerve were most frequently injured. Most of these injuries are temporary neuroapraxias and they can resolve within 6 to 12 months, but in the literature there are also reported cases of permanent axillary deficit.^[@bibr17-2324709619844289]^

Radial nerve originates from posterior cord of the infraclavicular brachial plexus and provides the motor branches to the extensor muscles of the forearm and arm. Radial nerve palsy can occur after a fracture in the distal third of the humerus (Holstein Lewis fractures), when prolonged pressure occurs due to compression of the nerve (Saturday night palsy) or because of a big hematoma, but also iatrogenic injuries are not unusual after surgical treatment of various pathologies. Radial nerve palsy after glenohumeral dislocation occurs rarely in the literature. Al-Khateeb et al reported a 74-year-old female with drop wrist, anterior shoulder dislocation following low-energy trauma,^[@bibr18-2324709619844289]^ while Johnson^[@bibr19-2324709619844289]^ described isolated radial nerve palsy in a 86-year-ole man with anterior shoulder dislocation. Yeap et al,^[@bibr15-2324709619844289]^ in a study of 86 patients who were examined with shoulder dislocation, found that 8 of them had sustained neurological injuries and there was one case with isolated radial nerve palsy. Electrodiagnostic examination of 11 patients by Liverson with shoulder dislocation revealed 5 cases with injury of posterior cord (both axillary and radial nerve) not previously reported.^[@bibr20-2324709619844289]^

Anterior shoulder dislocation complicated with peripheral nerve injury and rotator cuff rupture was first described by Gonzalez and Lopez^[@bibr21-2324709619844289]^ and some years later named unhappy triad and then terrible triad of the shoulder. A combination of nerve injury and an MRI-proven cuff rupture was found in 7 of 77 patients studied by Visser et al.^[@bibr3-2324709619844289]^ The diagnosis of the rotator cuff tear is very difficult after a reduction in the emergency because of the pain and swelling, but the inability to abduct the shoulder is a sign of rotator cuff rupture, brachial nerve palsy, or both.^[@bibr22-2324709619844289]^ Berbig et al^[@bibr23-2324709619844289]^ recommended ultrasound examination in patients over 40 years with shoulder dislocation, and they found a correlation between full thickness tears and inability to abduct the arm 2 weeks after dislocation. In our case, MRI was performed 5 days after the injury in the follow-up, because of the suspicion that arose from the clinical examination. Early diagnosis and surgical repair is related with better outcomes and avoidance of fatty degeneration and atrophy of the rotator cuff muscles.^[@bibr22-2324709619844289]^ Our patient had almost full thickness tear of the supraspinatus tendon and partial tear of infraspinatus tendon, but he preferred the conservative way of treatment.

EMG studies are proposed 3 weeks after injury associated with palsies or paralyses of the upper limb.^[@bibr3-2324709619844289]^ It is not useful after a shoulder reduction because the characteristic degeneration of the muscle surface membrane does not occur immediately after the nerve injury and cannot be detected by needle electrode examination for approximately 2 to 3 weeks. These studies can help to note the nerve injury, can be used as a baseline for future comparison (EMG examination), and are extremely valid especially in patients with massive rotator cuff tears when coexistent nerve palsy is skipped in the diagnosis.^[@bibr24-2324709619844289]^ Nerve injuries following shoulder dislocation are neuropraxic or axonotmetic lesions with good recovery and they have to be observed for spontaneous recovery for several months. A neuroapraxia should demonstrate an almost full recovery by 3 months, while axonotmetic injuries should demonstrate re-innervation with an expected recovery by 6 to 7 months.^[@bibr15-2324709619844289],[@bibr25-2324709619844289],[@bibr26-2324709619844289]^ If they do not demonstrate clinical (Tinel test, MRC scale at least grade 3) or electrical recovery (nerve conduction and EMG studies) after 3 to 6 months (relative indication for surgical intervention) surgical intervention should be taken into consideration. Sensory recovery precedes motor recovery constituting the best indicator for recovery potential. These injuries may benefit from early exploration and neurolysis, and if on examination at 9 months there is no progress in recovery then rehabilitation is unlikely and nerve transfer may be a good option.^[@bibr27-2324709619844289]^

Conclusion {#section4-2324709619844289}
==========

We report a case of a terrible triad with a radial palsy and a rotator cuff tear due to anterior shoulder dislocation, and only a few have been reported in the literature. This injury is very rare and for this reason a high index of suspicion is necessary for all the emergency physicians especially when the patients are geriatric and the level of communication is difficult. Correct diagnosis of the nerve injury associated with anterior dislocation is very important because of serious implications on management and activity morbidity.
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